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Global Re/lnsurance Sector 1992 - 2015
from Ruin to Resilience: the story of climate risk
stress tests and industry reform
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2011: Unprecedented natural disaster losses
represent 1 in 12.5 year stress test: market stability
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Managing Extremes: The history of
experience is nof an understanding current

risk
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Source: Swiss Re with grateful thanks to lvo Menzinger, Swiss Re



Most current climate losses are not insured,
let alone current climate related risks

Global natural catastrophe losses 1980-2014, in USD billion (2014 prices) o
* The majority of natural

disaster losses are not
mm Uninsured losses covered by insurance,

leaving society with a
350 resilience gap
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Source: Swiss Re Economic Research & Consulting and Cat Perils, Sigma on natural catastrophes and  wj||is ﬁ?ﬁlﬂ‘&ﬁﬁ 4
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Developing Stress Tests 1:
Realistic Disaster Scenarios

. Lloyd's property .
P RDS Industry Loss Lloyd's dar‘n_age- distribution tables Scenario
factors provided? .
Damage Factor Thresholds provided?
B -40%
R Two events — North-East windstorm USD 78bn Yes Mo 41
O >=16%.<20%
2 izndex Two events — South Carolina windstorm  USD 36bn Yes Na 42
=5 TEXAS Florida Windstorm — Miami-Dade USD 125bn Yes No 2
O >0%.<2%
B Not in footprint Florida Windstorm — Pinellas UsD 125bn Yes Mo 3
B A o Onshore = USD 107bn Yes No
Lol Y Gulf of Mexico Windstorm 12
Offshore USD 4.5bn No nia
European Windstorm £€23bn Yes Yes 3
Japanese Typhoon ¥1.5tm Yes Yes 13
e i ek California Earthquake — Los Angeles USD 78bn Yes Yes 4
B Wihin ‘.‘O miles of central storm track
i Lo mee tom conial o ok Califomnia Earthquake — San Francisco USD 78bn Yes Yes 5
Mew Madrid Earthquake USD 47bn Yes Yes B
Japanese Earthquake ¥ 5tm Yes Yes 9
g : UK Flood GBP 6.2bn No No 51

y - Terrorism — Rockefeller Center nia No No 43
Terrorism — Exchange Place nia No No 44

Further Information: Lloyd’s Realistic Disaster Scenarios
available here

FDINBURGH

1RELANBLDUSLIN
o

UNILED

BENGD 01

Lloyd’s Emerging Risks Research : Food System Security (Multi-
bread basket failure and related shocks ) available here

AUSTRIA
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Source: Lloyd’s, Realistic Disaster Scenarios, January 2015 with grateful thanks to Trevor Maynard, Lloyd’s



http://www.lloyds.com/the-market/tools-and-resources/research/exposure-management/realistic-disaster-scenarios
https://www.lloyds.com/~/media/files/news and insight/risk insight/2015/food system shock/food system shock_june 2015.pdf

The Output that Transformed a Market:
Loss Exceedence Probability Curve

Exceedance Probability (EP) Curve - Occurrence
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Developing Event Generation Module for
Hurricanes Begins with Collection and
Cleaning of Historical Storm Data .. .o:ioica e

Wind Speed and Central Pressure Along Storm Track
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(~10 Tracks per year)

North Atlantic Tropical Cyclone Tracks Since 1900

TEOPICAL STOEM
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HUREICANE-1
HUREICANE-1
HUREICANE-1
HUREICANE-1
HURREICANE-Z
HURREICANE-Z
HURREICANE-3
HURREICANE-Z

Detailed Landfall Characteristics

Hurricane
Galveston

Central Gulf

New England

Helene

Donna

Date
9/9/00
9/13/19
9/21/38

9/27/58
9/11/60

Central Pressure

(in)
27.64
27.99
27.76

27.52
28.87

Rmax Forward Speed Max Wind Speed
(kPa) nmi km kt km/hr kt Km/hr Data sources include:
93.6 14 26 10 18 7 143 * NOAA
94.8 32 39 10 18 91 167 * National Hurricane Center
94.0 50 93 40 24 85 158 * National Weather Service
. . . . . . .  National Climatic Data Center
. . . . . . . » Japan Meteorological Agency
. . . . . . . « Joint Typhoon Warning Center
93.2 20 32 14 26 93 176 » Shanghai Typhoon Institute
97.1 34 63 20 37 85 158

Source AIR Worldwide, with grateful thanks to Ashish Jain
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Stochastic Hurricane Catalog Generated
from Distributions of Important Storm
Characteristics
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With grateful thanks to Ashish Jain, AIR Worldwide



Eg: AIR’s Stochastic Catalog Contains Storm
Parameters for Each Event in a Given Year

Max Radius

Year EventID Day LFNum SS Wind "afg{a” Lir(‘)?lf;” Max Fgg"(‘g’g‘éd "223‘;2”
Speed wind

1 1 280 1 1 7 984 80 28.201 -96.492 12 15 20
3 2 231 1 3 22 963 113 29.472 -83.236 11 14 23
4 3 269 1 2 43 979 96 34.801 -76.42 13 23 32
4 4 230 1 2 5 969 102 27.048 -97.297 12 19 45
5 5 285 1 2 975 97  26.002 -97.16 14 18 34
8 6 289 1 4 10 944 132 26689 -93.713 9 20 18
8 7 204 1 1 39 987 76  32.689 -79.563 16 18 19
9 8 245 1 3 30 957 114 25952 -80.131 12 16 23
11 9 290 1 2 43 979 98 3493 -76.33 18 16 20

Willis note: Events sets can also be informed by outputs of high resolution global/regional climate models that physically replicate
the earth’s atmospheric/ocean system and can resolve some patterns of extreme weather features. The integration of extreme

European Windstorm clustering features into modelling and regulatory capital stress tests is an example of tpuizs"sclznczor
IN

Wilis - MANAG
Network  EXTREMES
Source: With grateful thanks to Ashish Jain, AIR Worldwide



Exposure Data Relevant for Climate
Risk Modeling

Replacement

Location Policy Terms
Value
Geocode Street )
Match Level  Address  Clty ~ Postal Code Building Limits Deductibles

Primary Building Characteristics

Construction Occupancy Age Height

Additional Building Characteristics

Window . Roof Covering
Protection Glass Type Glass Percent Roof Geometry Roof Covering Attachment
Roof Deck - :
Roof Deck Attachment Roof Anchorage Wall Type Wall Siding Exterior Doors
: : Special EQ
Soft Story Building Shape Torsion Foundation Foundatl_on Resistant
Type Connection
Systems
il WA

Network  EXTREMES
Source: With grateful thanks to Ashish Jain, AIR Worldwide



Flood Risk Mapping Insurance
portfolio in Melbourne

This analysis has been prepared by Willis Re and is strictly confidential.
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Catastrophe Models Provide a Wide

Range of Outputs

Exceedance Probability (EP) Curve - Occurrence
(EQ epicentres, storm tracks, flood inundation, 10%
. - 0, c
wave heights, bushfire extents, drought, etc ) o o .
= =
2 % £
o o
DE_ 6% % 100 +
5 5% g o
E 4% 0 20 50 100 250 500 1,000
§ 3% Estimated Return Period
3 2%
1%
0%
0 50 100 150 200 250 300 350 400
Loss Amount ($ millions)
Event Year Company Loss Event Info
520075080 934 2,811,789 MW 9.1 EQ Tokyo Metropolis Osaka Aichi Kanagawa Shizuoka
520175271 2179 2,672,028 MW 8.9 EQ Tokyo Metropolis Osaka Aichi Kanagawa Shizuoka
520078334 975 1,951,563 MW 8.8 EQ Osaka Aichi Tokyo Metropolis Shizuoka Kanagawa
520465021 5782 1,946,088 MW 8.8 EQ Osaka Aichi Shizuoka Tokyo Metropolis Kanagawa
520146644 1820 1,786,625 MW 8.8 EQ Osaka Aichi Shizuoka Kanagawa Tokyo Metropolis
520707864 8811 1,658,605 MW 8.9 EQ Osaka Aichi Shizuoka Hyogo Mie
520114374 1422 1,634,955 MW 8.7 EQ Aichi Osaka Shizuoka Tokyo Metropolis Kanagawa
520061523 764 1,625,767 MW 8.7 EQ Aichi Osaka Shizuoka Tokyo Metropolis Kanagawa
520469875 5842 1,605,027 MW 8.8 EQ Osaka Aichi Shizuoka Mie Hyogo
520592171 7368 1,562,932 MW 8.9 EQ Osaka Aichi Shizuoka Mie Hyogo
520632643 7871 1,562,240 MW 8.8 EQ Osaka Aichi Shizuoka Mie Hyogo
520283997 3533 1,475,085 MW 7.9 EQ Tokyo Metropolis Kanagawa Saitama Chiba Shizuoka
520673869 8386 1,465,897 MW 8.8 EQ Osaka Aichi Shizuoka Mie Hyogo
520315162 3920 1,444,885 MW 8.7 EQ Aichi Osaka Shizuoka Mie Hyogo
520036823 457 1,397,606 MW 8.6 EQ Aichi Shizuoka Osaka Kanagawa Tokyo Metropolis

Source: with grateful thanks to Ashish Jain, AIR Worldwide
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Physical Climate & Natural Hazard
Risk Stress Tests

« After 25 years of application climate risk stress tests via catastrophe risk
modelling is mainstreamed and routine within developed and many emerging
insurance markets, for pricing, portfolio and capital management & reg/rating
requirements, including corporate captives. Each individual risk can be assessed
against impact on group risk and capital charges.

» All portfolios that are reinsured are subject to cat modelling by each re/insurer
and intermediaries. A single reinsurance transaction can require the modelling
(stress testing) of millions of assets , worldwide, against 10,000 simulated
‘current’ years). Most insurers are reinsured every year.

» All this creates intense scrutiny of data, assumptions, methodologies and model
sensitivities. Every choice has a financial impact on transactions and ratings and
regulatory capital of firms: model upgrades become major market ‘events’.

A mature sector. Three leading vendors operating since late 1980s provide main
competing platforms that serve majority of re/insurers and institutions,
augmented by regional specialists and in-house models by the largest
underwriting institutions & advisers/brokers.

THE SCIENCE OF

Jils MANAGING 13



Physical Climate & Natural Hazard
Risk Stress Tests

« Data and tools cover much/most assets and populations in most OECD and
G20 members and many emerging and developing countries. Climate risks
iInclude windstorm, storm surge, riverine flood, tornado/hail; drought; bushfire;
heat wave,. In addition + seismic, pandemic + terrorism.

* Insurance sector operationally focuses in current and near future risk 1-3
years ahead. Future projections use same tools and methodologies but with
projected hazard distributions and exposure trends and vulnerability
functions.

« Itis a major enterprise. The sector has invested approximately $15-20bn in
research, development and operation of these applications over the last 25
years. The professional demography of the industry has changed and deep
integration with science communities.

» These platforms and data rarely, employed outside of insurance domains,
and could be applied to wider sectors/uses to understand the current, and
future climate (and wider risks) to uninsured assets and wider economic &
social exposures.

THE SCIENCE OF

Jils MANAGING 14



Re/lnsurers’ 1 in 200 Solvency Stress Tests
Beyond Physical Risks.

Scenario Probability of occurrence Life  Mon-Life Health
Industrial 0.5% x
Pandemil{: 1% X X X
Accidentinsurance: 0.5% x X
Accidentin travel group
Accidentinsurance: Type 2: not relevant x x
Stadium incident for target capital
Hailstorm Type 2: not relevant x

for target capital
Disability 0.5% x
Daily benefit scenario 0.5% x
Default of reinsurers Depends on Rl portfolio X X X
Financial distress 0.5% X x X
Deflation 0.1% x x X
Under-provigioning 0.5% x x
Anti-selection for health 0.5% x
insurers
Historical market scenario each 0.1% X X X
Terrorism 0.5% x x x
Longevity 0.5% x

Chinese real estate
bubble collapse

China starts selling off USD
and EUR holdings

Asiain deep recession

Lower imports
of Chinese
products and EU
protectionism

Greece and Spain  EUR collapses and

default and leave DE. F, NL leave

EUR EUR and setup
COMMON currency

EUR continues France defaults

to decline

Widespread social tensions,
high unemployment

USD collapses US becoming protectionist and isolationist, USD recovers

Rizing extremism in
the ME, fundamentalists
taking over

Oil and commodity
prices decline

L=

Global recession

Declining GDP Deep global recession, rising tensions,

widespread protectionism

Source: Swiss Solvency Test

THE SCIENCE OF
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Source: International Actuarial Association



Risk and capital management: stress tests to
quantify potential impact of risk exposures.

Insurance risk stress tests: Single event losses with a 200-year return period®
Pre-tax impact on economic capital in USD billions, as of 31 December

Japanese earth qupku

Californian earthquake
European windstorm

Matural cat astrnphe s

L Ife I ns u lﬂnce Hm mEaam mEaas eeams mEsam meaas Semams mEsaam mEaEs BEmsEss EmamE mEasEE GmaEan EEmaEs swasEm GmaEan mmaNs SEsEENE mAEaEE AANEN GmmENE AnEmEm AmaREs wmmES® AmamEs sassesm smEses semman
Lethal pandemic

1 Single event losses with a 200-year return period show for example that there s a 0.5% probability over the next year that the loss from a single Atlantic hurricane event
could exceed USD 4.5 billion. The impact excludes earmed premiums for the business written and reinstaterment premiums that could be triggered as a result of the event

Financial market and credit risk stress tests
Pre-tax impact on economic capital in USD billions, as of 31 Decembsr

2013 Change in %

Market scenarios
100 'bpl ICTEESE in Cr =|:||tu::| ead
fal in glcl::la "'C]UII","I‘I'I&[L"I*‘ |,r|ul

.'I':ﬁ'.. fal in g -:-bal '-===| state "narkntf

e

1 DI Ibp p =1 r =1 | Iﬁl I'I Hrﬁa Sﬁ I I'I I; I :l :la | 'IFI'I ﬁl d .: Llr'|ll'ﬂ 5 mmm—”—————————,—w—m,—,—m,—,——,—-—-— =— 0 -  —

;36 0
= 0.6

Credit stress test
Credit default stresf

Source: Swiss Re Annual Report 2013 with grateful thanks to Esther Baur, Swiss Re
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Fully integrated risk and capital management:
Group capital requirements based on 99% Tail VaR

Likehhood
Qo% VaR & Economic profit and
P i loss distribution
" 0% TallVaR / ‘i fone-year hortzon)
. X
T .
! 1
! 1
I 1
i I
I 1
' 1
! 1
l 1
I 1
! 1
: ! +
' -
1 In 100 yaar loss Expectad rasult

Group capital requirement based on one-year 99% Tail VaR
USD billions, as of 31 Decembser 2012 2013

Property and casualty 78 a1

Credit! B X
D UM e 215 .38
Diversification effect -1049
Swiss Re Group 16.6

' Credit comprises credit default and credit migration risk.

Willis | [HE SCIENCE OF
Reselarlcsh MANAGING 17

~etwork  EXTREMES
Source: Swiss Re Annual Report 2013 with grateful thanks to Esther Baur, Swiss Re



And also, for example... Munich Re

(with example major loss drives, excluding diversification benefits)

Peril (hazard) US$ Billions
Property & Casualty 10.0

Atlantic Hurricane 3.4

European Storm 2.3

California Earthquake 1.9
Life & Health 9.0
Market 12.5

Equity 5.8

General Interest Rate 5.3

Specific Interest Rate 5.2

Property Risk 2.2

Currency Risk 2.6
Credit 6.7
Operational Risk 1.7
Simple Sum 39.9
Diversification Effect -13.3
Munich Re Group 1in 200 Capital Requirement 26.9 billion

Source: Munich Re Annual Report 2014

THE SCIENCE OF
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Observations

‘Climate’ is
patterns of weather: now, in the future and in the past. Re/insurers evaluate risk by
understanding patterns of (extreme) weather through temporal and spatial scales. From
operational & financial stability perspective re/insurers focus in evaluating current climate risks

Climate (like all) risk is the product of hazard distributions (perils), exposures
(population, assets, systems), and related vulnerability functions (physical, economic or
political). It is necessary to understand the processes through which risk and loss is produced.

Climate risk is produced by the likelihood of excess stresses on exposures.
In the context of physical climate, it is extremes of weather (frequency, severity or duration)
beyond tolerable limits in specific geographical areas. Generalised statistics (e.g. average
temperature) are not tractable in risk evaluation at local or global scales.

Likelihood of exceedence of specific thresholds in defined locations produce

risk. A 6.4m storm surge; 3 days in excess of 43 degrees Celsius in a city; storm gusts in excess
of 120 km/h; less than 55mm rainfall at critical growing season. About stresses on systems.

Multiple academic analysis has shown the primary driver of the

growth climate related losses since early 1970s due to increase in exposure of vulnerability.

These drivers of increasing climate risk will continue and probably accelerate in yea;&s%puggg,

especially in developing / emerging economies. I}g\’sgﬂr‘csh MANAGING 19
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Observations cont.

Climate change relentlessly changes the distribution of hazards often in an undesirable
direction making the breaching of stress thresholds and losses increasingly more likely. These
events could happen today; climate change simply makes them more likely. This is an essential
point.

Most re/insurers agree we are beginning to see the

influence of a specific climate change signal in selected hazard distributions. More climate
change / extreme event sensitivity than expected in some geographies; this influence will grow.

This intersects with exposure growth to produce relentless,

inevitable, structural increase in risk and losses as percentage wealth and associated human
with political impacts.

Eg global warming driven sea level
rise at 3mm / year and the risk to NYC or Tokyo. The risk is a storm surge / tsunami in excess of
5m. This risk relentlessly increases year by year for both risks. For tropical cyclones the
increasing frequency of high intensity Category 4 & 5 storms and pole ward shift of storm tracks
caused by warming oceans further increases the annual risk year by year.

THE SCIENCE OF
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Observations cont.

In the short term, the climate system is like a voting machine, in the long term, it is a weighing
machine. In general we have no idea what the weather / climate will be next year (although the
El Nino of 2016 may be an exception) but we can be pretty sure losses will be greater in 5-10
years’ time. As risk drivers, the laws of physics reign supreme.

(For a ‘metaphor’ of global climate risk trends...think of risk development via exposure growth
as compound interest; risk development via global warming as dividend reinvestment and the
loss events themselves as the gyrations of the stock market.) Regardless of shorter term
‘system/market’ fluctuations the med/long term increase in overall risk is very predicable.

From a financial stability, fiduciary duty perspective it
seems inconceivable that we should not be planning for a world consuming significantly more
fossil fuels in 2050 than we are today. This takes account of IEA WEC US EIA scenarios with
‘bullish’ outlook on carbon reduction policies, renewables and energy technologies. The
fundamentals of demographic trends, economic development and boundless cheap
hydrocarbons make this increase all but inevitable. From financial, economic and social
perspectives, this collective impact in carbon growth on extremes and risk is of deep concern.

Most crashes are caused by risk steadily building up in
systems and being ignored, unconsciously or deliberately. Without appropriate identification,
evaluation, management and disclosure markets to not work. Current climate and natural hazard
Is a major growing risk that is largely overlooked by finance and economics outside of

insurance. THE SCIENCE OF
s wills  MANAGING 21
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Observations cont.

But models of climate extremes and natural hazard share some
fundamental attributes unlike other financial risks. The hazards obey the laws of physics with
physical limits, events marching to their own rhythm outside of markets, free of market
sentiment and unaffected by predictions. These hazards are publically visible, recorded by
massive stores of public data and subject to assessment by the meteorology and scientific
community. Not very analogous to mortgage backed securities.

While
understanding the current focus on climate, not incorporating other natural hazards is sub-
optimal from a management, technical and even political point of view. The net increase in
adding the other perils to these stress tests is marginal compared to the benefits for financial
stability and a coherent regulatory response to natural hazard/environmental risks.

Reporting requirements transform data quality and
analytical capabilities and organisation competencies because lower quality analysis and
uncertainty is punished by stakeholders and because it increases uncertainty, there is a
economic rationale to adequately assessing risk.

Sustainability and Risk are two sides of the same coin. We wouldn't have to be 'sustainable’ if
there was no risk. A key to route achieving sustainability is understanding and managing risk
within tolerable parameters.

THE SCIENCE OF
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Growing application of these approaches and metrics.
UN: Countries assessed as facing fiscal financing gap for a
1-in-100 year loss event

Size of gap for

1-in-100-year loss event o *?ﬂ

[2005 million USS) ., 7
<146 ’ '

B 147-244 '

B 245-420
B 42-927
B 928-3.300 &
Hl 3300

No 100-year event gap

777} Countries with less than 5 records of
monetary losses and therefore higher
levels of uncertainty
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Standard & Poor’s: Natural disasters can
impact sovereign credit ratings

Flood Tropical cyclone [ Earthquake

roece €0 |

Thailand TC

Bengtacesh £0

Mexco 1C

Auria£0 | = analysis based on sample of 48 countries

Phibpperes TC

JraltL = insurance mitigates the risk of potential downgrades

Pakistan E)
Tawan TC
Inderesia D
Meyy Lesland EQ
Caolomibia EQ
bsrael EO)
Hurgary FL
Mexaco EI)
Dearmwrwcan Repuldlic £
Phdippines EQ
Pamaima EI)
Ecuador EQ)
Turkey EQ
Tawan EN)
Thailand FL

per )|

Weinam 1C

Costa Rca EQ)
Japan EQ

Banpladesh TC

chie 1

Diasrnamican Republic TC

1 0.5 | 15 4 25

Hypothetical rating downgrade in notches (AAA, AA+, AA-...)

Source: Standard & Poor’s, Data Swiss Re, with grateful thanks to Ivo Menzinger, Swiss Re
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https://goo.gl/JtZPS4

Cities / Sub-state Regions provide a scale
for maximum climate risk impact and

financial instability

Manila
GDP@Risk: All threats

$101.09on

Wind storm $60.66bn
Earthquake $13.29bn
Volcano $5.81bn
Flood $5.46bn
Market crash $4.79bn
Human pandemic $3.49bn
Qil price shock $2.3%9bn
Drought $1.86bn
Termrorism $0.76bn
Sovereign default $0.71bn
Tsunami $0.51bn
Power outage $0.47bn
Solar storm $0.31bn
Plant epidemic $0.29bn
Cyber attack $0.29bn
Freeze $0.00bn
- |Heatwave $0.00bn
- |Muclear accident $0.00tmn

BW R =

$15.50bn £31.00bn $46.50bn
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Royal Society Report, November 2014
Resilience to Extreme Weather

The rel/insurance sector has made considerable progress in evaluating
the risks posed by extreme weather. These risks now need to be better
accounted for in the wider financial system, in order to inform valuations
and investment decisions and to incentivise organisations to reduce
their exposure.

This could be done through a requirement for public and private sector
organisations to report their financial exposure to extreme weather at a
minimum of 1 in 100 (1%) per year risk levels.

THE SCIENCE OF
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UN World Conference on Disaster Risk
Reduction (WCDRR) Sendai, Japan

Business, professional associations and private sector financial
institutions, including financial regulators and accounting bodies...
to integrate disaster risk management, including business
continuity, into business models and practices via disaster risk-
iInformed investments... and engage in the development
normative frameworks and technical standards that incorporate

disaster risk management;

THE SCIENCE OF
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‘Re/insurance Style’ Climate Risk
Stress Tests - Benefits & Implications

« Beyond re/ins sector can be focussed on current and near-term climate risks
(physical and transitional) to produce coherent, proportionate and tractable
evaluations. Insurers stress test ‘real-world’ assets and economic systems

« Atried and tested approach, around 25 years in re/insurance risk trading,
management and regulation, accounting & credit rating.

« Same framework, tools and methodologies can be used to evaluate future risks and
wider risk factors. From public policy and reg changes to water security

« Atime machine for the Tragedy of the Horizons: by addressing the core risk of
extremes and stresses a tractable method of providing a ‘time machine’ for these
risk. We apply a trade off of reduced risk probability of major loss events
happening now with contemporary awareness, evaluation and management.

« By placing a tractable and proportionate price on risk we provide a reasoned and
proportionate value on risk reduction and resilience and a mechanism for enabling
that equation to be integrated into financial decisions.

« Same techniques can provide economic levers for other challenges - eg
incentivising wider risk reduction (carbon emission mitigation) or valuing assets
such as natural capital by accounting for their economic contribution Ho 4% Keience oF
reduction / resilience. S, MANACING 28



Climate Risk Stress Testing & Financial Stability
— Avenues for Consideration

« Examine the opportunities that may be afforded by employing the experience of the
re/insurance sector in developing stress tests for physical and non-physical risks and if
how these may be applicable more widely and appropriately and issues that may arise.

 Using insurance style assessment approaches, It would be feasible to undertake
trail/research stress tests on mortgage portfolios, loans secured on property and other
assets of banks and other financial institutions including asset managers to physical
climate risk — now and in the future.

« Similar stress tests could be researched on corporates, and public entities including
sovereigns, cities and public enterprises, assets and utilities.

 This is afundamental physical climate risk reference that needs to be understood and
maintained. There will be regional and sectoral variations with accumulations and
diversification of risk that needs to be better understood.

« The same insurance-style risk evaluation frameworks can be used to evaluate the
evolving level of transitional climate change risk on specific enterprises, sectors and
markets

* Groups of interested parties are already emerging, such as the ‘1 in 100 Initiative’. It
would be possible to develop a working group(s) to consider these opportunities,
undertake research testing of these approaches and report back in late 2016.
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